Endothelium-dependent effects of halothane, enflurane, and isoflurane on isolated rat aortic vascular rings.
To determine the endothelium-dependent vascular effects of halothane, enflurane, and isoflurane, isometric tension was recorded in isolated ring preparations of rat thoracic aorta suspended in Kreb's buffer and aerated with 95% O2/5% CO2. One set of the rings had intact endothelium and the other set of the rings had the endothelium mechanically denuded. The rings were precontracted with phenylephrine (1 x 10(-6) M). Halothane, enflurane, or isoflurane gas was bubbled through the baths at increasing concentrations (0.5-5.0%) in preparations with and without indomethacin (28 microM). Endothelium-intact rings demonstrated significant (P less than 0.05) vasoconstriction at low concentrations of both isoflurane and enflurane followed by vasodilation at higher concentrations. Halothane also induced vasoconstriction in some rings, but its mean effect was not significantly different from control. After discontinuation of the anesthetic gas, endothelium-intact rings demonstrated a rebound vasoconstriction above previous maximal levels for all three anesthetics. When indomethacin was added to the baths, the vasoconstriction was potentiated and was statistically significant for all three anesthetics. These results suggest that at low concentrations, enflurane and isoflurane cause vasoconstriction through inhibition of basal EDRF production and/or stimulation of the release of an endothelium-derived constricting factor. At higher anesthetic concentrations, a direct vasodilating effect of the anesthetic predominates. The potentiation of vasoconstriction in the presence of indomethacin suggests that these volatile anesthetics stimulate the release of a vasodilating prostanoid from endothelium.